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167-74.A novel hybrid technique for transcatheter pulmonary valve
implantation within a dilated native right ventricular outflow tractFrances C. Travelli, MD,a Cynthia S. Herrington, MD,b and Frank F. Ing, MD,a Los Angeles, CalifSince the Food and Drug Administration approval of the
Melody transcatheter pulmonary valve (Medtronic Inc,
Minneapolis, Minn) in 2010, multiple reports of its use to
treat dysfunctional right ventricle-to-pulmonary artery con-
duits have been published.1,2 However, use of this valve is
limited to 16- to 22-mm diameter conduits or bioprosthetic
valves.1 The Melody valve is not recommended for native
right ventricular outflow tracts (RVOTs) because of its gen-
eral dilated anatomy and high compliance of the native tis-
sue, rendering a high risk of device malposition or
embolization. We report a novel hybrid technique of Mel-
ody valve implantation within a dilated native RVOT.
CLINICAL SUMMARY
A 17-year-old male patient with tetralogy of Fallot status
post-transannular patch repair at age 1 month presented
with severe pulmonary insufficiency and increasing exer-
cise intolerance. Cardiac magnetic resonance imaging
showed a markedly dilated right ventricle, right ventricular
indexed end-diastolic volume 194 mL/m2, regurgitant frac-
tion 50%, and preserved biventricular function. The dilated
native RVOT diameter was 24 mm. Because of mild devel-
opmental delay resulting from a cerebral infarct after his
initial tetralogy of Fallot repair, the decision was made toavoid the risks of cardiopulmonary bypass and proceed
with the hybrid approach for Melody valve implantation.
After a midline sternotomy and exposure of the RVOT, a
12 mm in width short ‘‘tube’’ was cut from a 22-mm poly-
tetrafluoroethylene graft (Gore-Tex,WLGore &Associates
Inc, Flagstaff, Ariz). This tube was then cut and wrapped
around the main pulmonary artery (MPA) just above the
pulmonary annulus to ‘‘restrict’’ the MPA diameter to 22
mm (Figure 1). The width and location of the tube were
carefully selected by dissecting the MPA from the aorta
and measuring the distance from the pulmonary annulus
to the take-off of the right pulmonary artery. The coronaryFIGURE 1. A, A 22-mm polytetrafluoroethylene tube. B, A 12-mmwidth
short tube cut and opened. C, The tube is placed around the RVOT (blue
arrows) to be used as the landing zone for the Melody valve (Medtronic
Inc, Minneapolis, Minn).
diovascular Surgery c Volume 148, Number 2 e145
FIGURE 2. A, Radiographic image post-stent placement of RVOTwith a Palmaz stent (Cordis Johnson & Johnson Medical NV, Bridgewater, NJ) using 4
small clips (blue arrows) as radio-opaque markers for the location of the landing zone. B, Radiographic image post-Melody valve implantation telescoped
through the Palmaz stent.
Case Reportsartery course was carefully assessed to ensure that the band
would not cause compression. Four small metal clips were
placed on the band anteriorly to use as radio-opaque
markers on fluoroscopy (Figure 2, A). Once the entry site
for the perventricular approach into the RVOT was identi-
fied, a purse-string suture was placed around the small inci-
sion site for introduction of a 22F short sheath into the
RVOT followed by passage of a 0.035-inch Teflon wire
into the left lower PA. With a portable C-arm, angiography
was performed to assess both sheath and wire positions in
relationship to the ‘‘landing zone’’ in the MPA. Initially, a
4010 Palmaz XL stent (Cordis Johnson & Johnson Medical
NV, Bridgewater, NJ) was crimped onto a 24-mm BIB
balloon (NuMED Inc, Hopkinton, NY) and deployed in
the RVOT across the polytetrafluoroethylene ‘‘band’’ to
affix the remnant pulmonary valve leaflets in the outflow
tract and to provide additional structural support before
Melody valve implantation (Figure 2, A). Next, the Melody
valve was loaded onto a 24-mm BIB balloon and delivered
in the same fashion through the sheath telescoping into the
newly implanted stent. Post-implant angiograms confirmed
the optimal Melody valve position (Figure 2, B). By trans-
esophageal echocardiography, there was no regurgitation
or perivalvular leaks. The sheath was removed, and the
purse-string was tied to achieve hemostasis. No bypass
was used during the procedure. The patient was extubated
and weaned to room air within 1 day, transferred to the
step-down unit within 2 days, and discharged to home in
4 days.
DISCUSSION
As physicians gain experience with the Melody valve,
some of the initial limitations have been overcome with
novel techniques. Although native outflow tracts generallyare not amenable to Melody valve implants because of its
large diameter (>22 mm) and high compliance, there are
scattered reports of successful implants in rare cases of ste-
notic native RVOTs. A recent report showed that the Mel-
ody valve remains competent even when overdilated with
a 24-mm balloon, which can extend its use to slightly larger
diameters.3 Current experiments with outflow reducers are
under way, but none are available for general use. In
small-sized patients or as a bailout for failed percutaneous
attempts, hybrid techniques have been used to successfully
implant the Melody valve.4,5 To date, the technique of a
surgically placed external band to serve as an anchor for a
Melody valve implant has been trialed only in an animal
model; however, there are no known reports of using this
technique in humans.6 Such novel techniques can expand
the use of the Melody valve for implantation in native
outflow tracts when potential bypass complications are
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